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SEQUENCE LISTING 

<11C> SES EUROPE N.V./S.A. 

<120> METHOD OF GENETIC MODIFICATION OF A WILD TYPE VIRAL 
SEQUENCE 

<130> P . SES . 02/WO 

<140> 
<141> 

*:I60> 6 

<170,> Patentln Ver. 2.1 

<:210> 1 
< 2 1 1 '> 3 9 9 
<212> DNA 

<213> Artificial Sequence 
<220> 

<222:> (1) . . (399) 
<220> 

<223> Description of Artificial Sequence: genetically 
modified TGB-3 viral sequence 

<400> 1 

atg gtg ctt gtg gtt gca gta get tta tct aat att gta ttg tac ata 48 

Met Val Leu Val Val Ala Vai Ala Leu Ser Asn lie Val Leu Tyr lie 

1 5 10 15 

gtt gec ggt tgt gtt gtt gte agt atg ttg tac tea ccg ttt ttc age 96 
Val Ala Gly Cys Val Val Val Ser Met Leu Tyr Ser Pre Phe Phe Ser 

20 25 30 

aac gat gtt aaa gcg tec age tat gcg gga gca att ttt aag ggg age 144 
Asr. Asp Val Lys Ala Ser Ser Tyr Ala Gly Ala lie Phe Lys Gly Ser 

2b 40 45 

ggc tgt ate atg gae agq aa: teg ttt get caa ttt ggg age ege aat 192 
Gly Cys lie Met Asp Arc Asn Ser Phe Ala Gin Phe Gly Ser Cys Asp 

5 5 5 6 0 

ate eea aag eat eta aec caa tee ate act aag att gee arc aaa caa 2 4 2 
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65 70 75 80 

cac gat gtt gac ata atg gta aaa agg ggt gaa gtg acc gtt cgt gtt 288 
His Asp Val Asp lie Met Val Lys Arc? Gly Glu vai Thr Val Arg Val 

85 90 95 

gtg act etc acc gaa act att ttt ata ata tta tct aga ttg ttt ggt 336 
Val Thr Leu Thr Glu Thr lie Phe lie lie Leu Ser Arg Leu Phe Gly 
100 105 110 

ttg gcg gtg ttt ttg ttc atg ata tgt tta atg tct ata gtt tgg ttt 384 
Leu Ala Val Phe Leu Phe Met lie Cys Leu Met Ser lie Val Trp Phe 
115 120 125 

tggtatcatagataa 399 
Trp Tyr His Arg 
130 



<210> 2 
<211> 132 
<212> PRT 

<213> Artificial Sequence 

<223> Description cf Artificial Sequence: genetically 
modified TGB-3 viral sequence 

<400> 2 

Met Val Leu Val Val Ala Val Ala Leu Ser Asn He Vai Leu Tyr He 
15 10 15 

Val Ala Gly Cys Vai Vai Val Ser Met Leu Tyr Ser Pro Phe Phe Ser 

20 25 30 

Asn Asp Val Lys Ala Ser Ser Tyr Ala Gly Ala He Phe Lys Gly Ser 
35 40 45 

Gly Cys lie Met Asp Arg Asn Ser Phe Ala Gin Phe Gly Ser Cys Asp 
50 55 60 

lie Pro Lys His Vai Ala Glu Ser lie Thr Lys Val Ala Thr Lys Glu 

65 70 75 80 

His Asp Val Asp lie Met Val Lys Arg Gly Glu Val Thr Val Arg Val 

85 90 95 



Val Thr Leu Thr Glu Thr He Phe He lie Leu Ser Arg Leu Phe Gly 

100 105 110 
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Leu Ala Val Phe Leu Phe Met lie Cys Leu Met Ser He Val Trp Phe 

115 120 125 

Trp Tyr His Arg 
130 



<210> 3 

<211> 399 

< 2 1 2 DNA 

<213> Artificial Sequence 

<220> 

<221> CDS 

<222> ( 1) . . (399} 

<220:- 

<223> Description cf Artificial Sequence: genetically 
modified TGB-3 viral sequence 

<400> 3 

atg gtg ctt gtg gtt aaa gta gat tta tct aat att gca ttg tac ata 48 

Met Val Leu Val Val Lys Val Asp Leu Ser Asn He Val Leu Tyr He 

1 5 10 15 

gtt gcc ggt tgt gtt gtt gtc agt atg ttg tac tea ccg ttt ttc age 96 
Val Ala Gly Cys Val Val Val Ser Met Leu Tyr Ser Pre Phe Phe Ser 
20 25 30 

aac gat gtt aaa gcg tec age tat acq gga gca att ttt aag ggg age 144 
Asn Asp Val Lys Ala Ser Ser Tyr Ala Gly Ala He Phe Lys Gly Ser 
35 40 45 

ggc tgt ate atg gee gcg aat teg ttt get eaa ttt ggg agt tge gat 192 
Gly Cys He Met Ala Ala Asn Ser Phe .Ala Gin Phe Gly Ser Cys Asp 

50 55 60 

att cea aag cat gta gcc gag tee ate act aag gtt gcc ace aaa gag 240 
He Pro Lys His Val Ha Glu Ser He Thr Lys Val Ala Thr Lys Glu 
6 5 7 0 7 5 6 0 

cae qat gtt gae ata atg gta aaa acq gee qaa ata ace gtt eat gtt 2 8c 
His Asp Val Asp He Met Val Lys Arg Gly Glu Val Thr Val Arg Val 

S 5 9 C s - 

gtg act etc aee aaa act att ttt ata ata tta tet aaa tte ttt act 336 
Val Tnr Leu Thr Glu Thr He He He He Leu Ser Arg leu Phe Glv 
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100 105 no 

ttg gcg gtg ttt ttg ttc atg ata tgt tta atg tct ata gtt tgg ttt 384 
Leu Ala Val Phe Leu Phe Met lie Cys Leu Met Ser Tl Val' Trp Phe 
115 120 125 

tgg tat cat aga taa 393 
Trp Tyr His Arg 
130 



<210> 4 
<211> 132 
<212> PRT 

<213> Artificial Sequence 

<223> Description of Artificial Sequence: genetically 
modified TGB-3 viral sequence 

<400> 4 

Met Val Leu Val Val Lys Val Asp Leu Ser Asn lie Val Leu Tyr lie 
15 10 15 

Val Ala Gly Cys Val Val Val Ser Met Leu Tyr Ser Pro Phe Phe Ser 
20 25 30 

Asn Asp Val Lys Ala Ser Ser Tyr Ala Gly Ala lie Phe Lys Gly Ser 
35 40 45 

Gly Cys lie Met Ala Ala Asn Ser Phe Ala Gin Phe Gly Ser Cys Asp 
50 55 60 

lie Pro Lys His Val Ala Glu Ser lie Thr Lys Val Ala Thr Lys Glu 
65 70 75 80 

His Asp Val Asp lie Met Val Lys Arg Gly Glu Val Thr Val Arg Val 

85 90 95 

Val Thr Leu Thr Glu Thr lie Phe lie lie Leu Ser Arg Leu Phe Gly 
100 105 110 

Leu Ala Val Phe Leu Phe Met lie Cys Leu Met Ser lie Val Trp Phe 
115 120 125 



Trp Tyr His Arg 

130 
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<210> 5 

<211> 399 

<212 > DNA 

< 2 1 3 > Artificial Sequence 



21 



PCT/BE99/00089 



<220> 
<221> 
<222,> 



ZDS 



<220> 
<223> 



Description of Artificial Sequence: genetically 
modified TGB-3 viral sequence 



<400> 5 

atg gtg ctt gtg gtt aaa gta gat tta tct aat act gta ttg tac ata 

Met Val Leu Val Val Lys Val Asp Leu Ser Asn lie Val Leu Tyr He 
1 5 1C 15 



48 



gtt gcc ggt tgt gtt gtt gtc agt atg ttg tac tea ccg ttt ttc age 
Val Ala Gly Cys Val Val Val Ser Met Leu Tyr Ser Pro Phe Phe Ser 

20 25 30 



aac gat gtt aaa gcg tec age tat gcg gga qea att ttt aag ggg age 
Asn Asp Val Lys Ala Ser Ser Tyr Ala Gly Ala He Phe Lys Gly Ser 
35 40 45 



144 



ggc tgt ate atg gac agg aat teg ttt get caa ttt ggg agt tge gat 
Gly Cys He Met Asp Arg Asn Ser Phe Ala Gin Phe Gly Ser Cys Asp 
50 55 60 



19: 



att cca aag 
He Pro Lys 
65 



gta gec gag tec ate act aag gtt gee ace aaa gag 



.Ala Glu Ser He Thr Lys Val 
70 75 



.a Thr Lvs 



U 

P n 



:40 



cac gat gtt gac ata atg gta aaa agg ggt aaa gtg ace qtt eat att 
Kis Asp Val Asp He Met Val Lys Arg Gly Glu Val Thr Val Arg Val 

8 5 9 0 Q 5 



28S 



gtg act etc acc gaa act att ttt ata ata tta tct aaa tt 
Val Tnr Leu 



Thr Glu Thr He Phe He He 



tg ttt 

Leu Ser Arg Leu Phe 
110 



33. 



:g gat 
iu As: 



gat 
Asi 



: t g ttc atg ata tgt tta atg tct 
,eu Phe Met He Cys Leu Met Ser 



ata at t tag 
He Val TrD 



3fc'4 



t a a 
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<210> 6 
<211> 132 
< 2 1 2 > PRT 

<213> Artificial Sequence 

<223> Description of Artificial Sequence: genetically 
modified TGB-3 viral sequence 

<400> 6 

Met Val Leu Val Val Lys Val Asp Leu Ser Asn lie Vai Leu Tyr He 
15 10 15 

Val Ala Giy Cys Val Val Vai Ser Met Leu Tyr Ser Pro Phe Phe Ser 

20 25 30 

Asn Asp Val Lys Ala Ser Ser Tyr Ala Giy Ala lie Phe Lys Giy Ser 
3 5 4 0 4 5 

Giy Cys He Met Asp Arg Asn Ser Phe Ala Gin Phe Giy Ser Cys Asp 
50 55 60 

lie Pro Lys His Val Ala Glu Ser lie Thr Lys Vai Ala Thr Lys Giu 
65 70 75 80 

His Asp Val Asp lie Met Val Lys Arg Giy Glu Val Thr Val Arc Val 

8 5 9 0 9 5 

Val Thr Leu Thr Clu Thr lie Phe He He Leu Ser Arg Leu Phe Giy 
100 105 110 

Leu Asp Asp Phe Leu Phe Met He Cys Leu Met Ser He Val Trr Phe 

115 120 125 



Trp Tyr His Arg 
130 
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CLAIMS 

1. Method of genetic modification of a TGB-3 
wild type viral sequence for reducing or suppressing the 
possible deleterious effects of the agronomic properties of 
5 a transformed plant or plant cell by said TG3-3 viral 
sequence, comprising the following successive sceos : 
- submitting said sequence to point mutation (s) which 
allow the substitution of at least one ammo-acid into a 
different amino - acid , 
10 - selecting genetically modified TGB-3 wild type viral 
sequences having said point mutation (s) and which are 
not able to promote cell-to-cell movement of a mutant 
virus having a dysfunctional TGB-3 wild type viral 
sequence, when expressed in trans from a replicon, 
15 - further selecting among said genetically modified TGB-3 
viral sequences, the specifically genetically modified 
sequence which inhibits infection with a co- inoculated 
wild type virus when the mutant form was expressed from 
a replicon, and 

20 - recovering said specifically genetically modified TGB-3 
viral sequence . 

2. Method according to claim 1, wherein the 
TGB-3 wild type viral sequence is the BNYW PI 5 sequence. 

3. Genetically modified TGB-3 viral sequence 
25 obtained by the method according to claim 1 or 2 . 

4. Genetically modified T35-3 viral sequence 
according to claim 3, being selected from the group 
consistmo of the foliowmq seauences : 
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GTTGTTGTCAGTATGTTGTACTCACCGTTTTTCAGCAACGATGTTAAAGCGTCCAGCTAT 12 0 
VVVSMLYSFFFSNDVKASSY 

GCGGGAGCAATTTTTAAGGGGAGCGGCTGTATCATGGACAGGAATTCGTTTGCTCAATTT 18 0 
5 A G A I FKGSGCIMDRNS FAQF 

GGGAGTTGCGATATTGCAAAGCATGTAGCCGAGTCCATCACTAAGGTTGGCACCAAAGAG 24 0 
GSCDIPKKVAES I TKVATKE 

1 0 CACGATGTTGACATAATGGTAAAAAGGGGTGAAGTGACCGTTCGTGTTGTGACTCT CACC 3 0 0 
HDVD IMVKRGEVTVRVVTLT 

GAAACTATTTTTATAATATTATCTAGATTGTTTGGTTTGGCGGTGTTTTTGTTCATGATA 3 6 0 
ETIFIILSRLFGLAVFLFMI 

15 

TGTTTAATGTCTATAGTTTGGTTTTGGTATCATAGATAA 3 99 
CLMSIVWFWYHR* 

SEP ID NO 2 : 

2 0 ATGGTGCTTGTGGTTAAAGTAGATTTATCTAATATTGTA.TTGTACATAGTTGCCGGTTGT 6 0 

M V L V V K V D L S N I V L Y I V A G C 

GTT3TTGTCAGTATGTTGTACTCACCGTTTTTCAGCAACGATGTTAAAGCGTCCAGCTAT 12 0 
VVVSMLYSPFFSNDVKASSY 

25 

GCGGGAGCAATTTTTAAGGGGAGCGGCTGTATCATGGCCGCGAATTCGTTTGCTCAATTT 18 0 
A G A I FKGSGCIMAANS FAQF 

GGGAGTTGCGATATTCCAAAGCATGTAGCCGAGTCCATCACTAAGGTTGCCACCAAAGAG 2 4 0 

3 0 G3CDIPKHVAESITKVATKE 

CACGATGTTGACATAATGGTAAAAAGGGGTGAAGTGACCGTTCGTGTTGTGACTCTCACC 3 0 0 
HDVDIMVKRGEVTVRVVTLT 
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GAAACTATTTTTATAATATTATCTAGATTGTTTGGTTTGGCGGTGTTTTTGTTCATGATA 3 6 0 
ETIFIILSRLFGLAYFLFMI 

TGTTTAATGTCTATAGTTTGGTTTTGGTATCATAGATAA 3 99 
5 C L M S I V W F W Y K R * 

SEP ID NO 3 : 



10 



ATGGTGCTTGTGGTTAAAGTAGA.TTTATCTAATATTGTATTGTACATAGTTGCCGGTTGT 6 0 
M V L V V K V D L S N I V L Y T V A G C 

GTTGTTGTCAGTATGTTGTACTCACCGTTTTTCAGCAACGATGTTAAAGCGTCCAGCTAT 12 0 
V V VSMLYSPFFSNDV K ASSY 



GCGGGAGCAATTTTTAAGGGGAGCGGCTGTATCATGGACAGGAATTCGTTTGCTCAATTT 18 0 
15 AGAI FKGS G C I MDR NS FAQ F 

GGGAGTTGCGATATT C C AAAGCATGT AG CCGAGT C CAT 2 A C T AAG G T T G C C A C C AAAG AG 2 4 0 
GSCDIPKHVAESITKVATKE 

2 0 CACGATGTTGACATAATGGTAAAAAGGGGTGAAGTGACCGTTCGTGTTGTGACTCTCACC 3 0 0 

K D V D I M V K R G E V T V R V V T L T 

GAAACTATTTTTATAAT-ATTA.TCTAGATTGTTTGGTTTGGATGATTTTTTGTTCATGATA 3 6 0 
E T I F I 1 LS R Li FGLDD FL F'M I 

25 

TGTTTAATGTCTATAGTTTGGTTTTGGTATCATAGATAA 3 99 
C L M S I V W F W Y K R * 

5. Vector comprising the gene t i cai ly modified 

3 0 TGB - 3 viral s e ou e n c e accordinc to the claim 3 or 4 , 

possibly linked to one or more regulatory sequencers) 
capable of beino active into, a tlat: or a olant cell . 
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V Meth ° d 1DdUCin9 reS — « i«o a 

P-ant or a plant r e n , . . 

- — a virus comprising a tqb-i 
sequence, comprising the following steps : 

- preparing a n nrlpi> ^ 

ClelC aCld construct comprising a 

9 ;° etiCally m ° d " led ^ vir.l se q uence according to 

7 1 "" y «paMe o f belng accive lnto a 

plant or a plant cell, 

- transforming a plant cell with said 

wicn said nucleic ac-'d 

construct, and possibly 

- regenerating a transgenic r^anr- 

5 p ~ anz f -°* the transformed 

plant cell. 

7. Method accordinc to cla^m * w 

- Cla - m 6, characterised 

m than the virus is selected f r3m ^ 
15 , 3m uhe Sroup consisting of 

app le stem pitting virus, the blueberry ^ v 

r. p ; tato virus the whue *™ -rus, " tn ; 

Cymoidaum mosaic virus, the ba-le-, a + ■ 

, -ne barley stripe mosaic virus, the 
potato mop too vim? <-v,^ 

P virus, the peanut clump virus, the beet 
soil -borne virus or the n »wrn, .., 

- — x v v vi: us . 

8- Method according to claim 6 or 7 
characterised ia that the plaat cell ls , stomatal ^ ' 

6 tQ „ „ ^ Meth ° d 3CCOrd1 ^ to «»y °ne of the claims 

b to 8, characterised in that- t-^ i 

that the P lant ^ selected from 

tne group consisting of annV ki w 
25 , . 9 apple ' Wueberry, potato, clove- 

rs orchid, barley, peanut or sugar beet. 

6 to q MSth0d aCC0 ^ - any one of the claims 

_ D . ' Ch — e — d - — the regulatory sequence 
comprises a promoter sequent D - a t- ■ 

4 °~ a terminator seauenc* 

active m a plant. 

11. Method according to claim 1Q 



20 



30 



promoter 



characterised in that the 

constitutive or a ^o>-- -■ 

- 01 a -or^igner promoter sequence. 



sequence 



1 s 
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12. Method according to claim 10, 
characterised in that the promoter sequence is selected 
from the group consisting of 35S Cauliflower Mosaic Virus 
promoter; and/or the polyubiqui t in Arabidopsis thai i ana 

5 promoter . 

13. Method according to any one of the claims 
10 to 12, characterised m that the promoter sequence is a 
promoter which is capable of being active mainly into the 
root tissue of plants such as the par promoter of the 

10 haemoglobin gene from Perosponia anderscnii. 

14. Transgenic plant or transgenic plant ceil 
resistant to a virus and comprising a nucleic acid 
construct having a genetically modified TGB-3 viral 
sequence according to claim 4 or 5 , being operably linked 

15 to one or more regulatory sequence (s; active into a plant 
or a plant cell . 

15. Transgenic plant or transgenic plant ceil 
according to claim 14, characterised in that the virus is 
selected from the group consisting of the apple stem 

20 pitting virus, tne blueberry scorch virus, the potato virus 
M, the white clover mosaic virus, the Cymbidium mosaic 
virus, the potato virus X, the barley stripe mosaic virus, 
the potato mop top virus, the peanut clumo virus, the beet 
soil-borne virus and the 3NYW virus. 

25 16. Transgenic plant or transgenic olant cell 

according to claim. 14 or 15, bemq a olant or a plant cell 



selected from the group consisting or an 

or plant cell. 
3 0 17. Transgenic plant o r transgenic c '. 



)iueoerr 



ororr 
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sequence and a ternunator sequence capable of berng active 

into a plant. 

18. Transgenic plant or transgenic plant cell 
according to any one of the cla lms 14 to 17, characterised 
5 m that the regulatory sequence (s) compose a promoter 
se^ence whrch is a constitutive or a foreigner vegetal 

promoter sequence. 

19. Transgenic plant or transgenic plant cell 
according to claim 18 , characterised in that propter 
sequence is selected from the group consisting of 35S 
Cauliflower Mosaic Virus promoter, and/or the poiyubiquitin 
Arabidopsis thaliana promoter. 

20. Transgenic plant or transgenic plant ceU 
according to claim 18 or 19 , characterised m that th~ 
15 promoter sequence is a promoter which is mainly active m 

root tissues such as the oar o-omoter u - 

u.oraoter o±. tne haemoalobin 

gene from Perosponia andersonii. 

21. Transgenic plant tissue selected from the 

group consisting of fruit, stem. .„u_ . , . 

— ^l-l^cl, aeea or a 

20 plant according to any one of the claims 14 to 20. 

22. Reproducible structure obtained from a 
transgenic plant according to any one of the claims 14 to 
21 . 



